Qualitative interview data is presented in support of previously-published quantitative evidence that suggests commercial video games may be used to develop useful skills and competencies in undergraduate students. The purpose of the work described here was to document the attitudes of those students involved in the quantitative study and to explore how the game-based intervention was perceived. To this end, student attitudes to the use of specified games to develop communication skill, resourcefulness and adaptability are examined. A broadly positive perception of the games' efficacy for skills development is revealed, and the aspects of game play that students believe contribute to skills development are discussed. These aspects include the need to communicate with team mates in order to succeed, and the fluid, unpredictable nature of in-game challenges. It is suggested that while the games played an important role in skills development, interaction between students, facilitated by game play, was also a significant factor.
Introduction
In Barr (2017) , quantitative evidence is presented to suggest that commercial video games may be used to develop in students a number of useful skills and competencies: communication, resourcefulness and adaptability. Such skills are referred to as 'graduate attributes' (Barrie, 2006; Hughes & Barrie, 2010) and are generally associated with the employability of higher education graduates. The rationale behind the work described by Barr was that commercial video games are designed to exercise such skills. In that study, a randomised controlled experiment was used to measure the effects of playing selected games on the attainment of the specified graduate attributes. Undergraduate students were randomly assigned to either an intervention or a control group and previously validated, self-report instruments to measure adaptability, resourcefulness and communication skill were administered to both groups. The intervention group played specified, high quality video games under controlled conditions over an eightweek period.
The selected titles comprised: Portal 2 (Valve Corporation, 2011), Team Fortress 2 (Valve Corporation, 2007) , Gone Home (The Fullbright Company, 2013) , Minecraft (Mojang, 2009) , Papers, p ¼ 0.013 for differences in groups by unpaired t-test). The large effect size and statistical significance of these results supported the hypothesis that playing video games can improve graduate skills, and suggested that such game-based learning interventions have a role to play in higher education.
However significant, these quantitative results do not explore the vitally important human implications of the work e put simply, research-led educational interventions can only be effective if they are received positively by the students involved. Students may resist learning activities that do not align with their preconceived notions of education, which are often rooted in the didactic, instructor-led forms of teaching to which they are exposed at school and college (Seidel & Tanner, 2013) . Johnson et al. (2009) , for example, describe student resistance to moving from traditional (teacher-centered) to non-traditional (learner-centered) approaches to learning. Henderson and Dancy (2007) list student resistance to active, research-led learning as one of several barriers to educational reform, also noting that students "do not like to interact with each other and are often not prepared to think independently". Perhaps most pertinent here, given the experimental, game-based nature of this intervention, is the recommendation of Felder and Brent (1996) :
…to minimize resistance to any student-centered method, try to persuade the students from the outset that you are neither playing a game nor performing an experiment, but teaching in a way known to help students learn more and understand better.
Looking specifically at game-based learning inventions, there is evidence that these may not be accepted by all students. EgenfeldtNielsen (2007, pp. 146e150) , for example, documents a high degree of student resistance to the very idea of learning from a game, again related to their expectations e in this case, expectations of the manner in which the 'serious' academic subject of history should be taught. Students have also been revealed to be resistant to the idea of developing their graduate attributes by means of additional, stand-alone activities. The expectation is that such skills development should be embedded in their regular classes, and there is little appetite for 'non-core activities' in the face of, for example, increased part-time working commitments (Swingler et al., 2016; O'Leary, 2016; Gbadamosi, Evans, Richardson, & Ridolfo, 2015) . As described below, playing video games could develop skills other than those considered in this study (see also Granic, Lobel, & Engels, 2014 , for an overview of the cognitive, emotional, educational and social benefits associated with playing video games). However, the focus on graduate attributes here is motivated by a desire to address the problem of how such important skills may be developed in higher education. Barrie (2004, p. 263) , has noted that "university teachers charged with responsibility for developing students' generic graduate attributes do not share a common understanding of either the nature of these outcomes, or the teaching and learning processes that might facilitate the development of these outcomes". Therefore, despite institutional best intentions, the lack of a shared understanding of graduate attributes, and how to cultivate them, is one barrier to their development. Similarly, Green, Hammer, and Star (2009) note that graduate attributes can be difficult to develop due to the confusion that surrounds their definition and implementation, a problem exacerbated by institutional resistance and under-estimation of the resources required to embed related practices. Thus, a potentially engaging and low-cost game-based approach to the development of graduate attributes was trialled to address this specific problem.
The literature includes accounts of several studies designed to test games' efficacy for skills development or education. Shute et al. (2015) , for example, showed by means of a robust randomised design that playing Portal 2 e one of the games used in the study described here e could improve players' problem solving, spatial skill, and persistence. This is an influential and well-designed quantitative study but it is not possible to determine from the published work why the participants felt their problem solving and other skills were improved. Similarly, Adachi and Willoughby (2013) , demonstrated by means of a four-year longitudinal study that playing strategy and role-playing games predicted selfreported problem-solving skills among a sample of 1492 high school-aged participants. Again, however, some account of the students' attitudes is lacking, and we do not know what aspects of the games participants felt had exercised the requisite skills.
That is not to say that attitudes cannot be measured by quantitative means. Hamari et al. (2016) used survey instruments to measure participants' subjective experience of playing educational games, asking questions such as "How interesting was the game?" and "Did you feel bored with the game?". Ruggiero (2015) used a survey instrument to measure students' affective learning and attitude after they had played a game designed to affect players' attitude towards homelessness. Shin and Ahn (2013) also used a survey instrument, in this case to explore the negative association between game use and cognitive empathy. However, these studies were designed to measure specific aspects of participants' attitudes. For more exploratory studies, qualitative methods such as interviews can yield rich data that are less influenced by the preconceptions of the researcher, whilst remaining grounded within a particular framework (such as the stated graduate attributes described here). Bourgonjon et al. (2016) , for example, used qualitative means to explore player perspectives on the positive impact of video games, analysing a body of data drawn from online discussion forums in terms of a pre-existing framework of potential impacts. Ortiz de Gortari, Aronsson, and Griffiths (2011) used qualitative interviews to investigate what the authors term 'game transfer phenomena', wherein players appear to integrate elements of their game-playing experience into real life. Exploring somewhat similar territory to that described here, this example serves to highlight the usefulness of qualitative interviews in understanding the effects of video games on those who play them.
The purpose of the work described here is to explore student attitudes to a game-based intervention intended to develop graduate skills, which might be considered as important as the previous quantitative results. While quantitative means, such as Likert-type scales, may be used to measure attitudes, there are limitations to such an approach. As Karavas-Doukas (1996) notes, middle-of-therange scores may be obtained where the respondent's attitude is uncertain or inconsistent. Qualitative designs, however, allow for more nuanced data collection, capturing respondents' doubts, caveats and rationale, rather than reducing attitudes to unidimensional variables. As Sofaer (1999 Sofaer ( , p. 1102 suggests, "qualitative methods help provide rich descriptions of phenomena. They enhance understanding of the context of events as well as the events themselves". Furthermore, the qualitative approach taken here provides indications of how and why students believe video games may help develop the skills in question, providing insight that is not readily obtained by the quantitative means employed in the earlier study. As such, efforts to examine the attitudes of the participants in a quantitative study go some way towards addressing a perceived gap in the literature, where quantitative results are reported with little context.
Method
Each of the participants in the intervention group who saw the study through to its conclusion, and played all of the specified games, was interviewed, an exercise which comprised 20 interviews in total. Since all of the intervention group participants were interviewed, the qualitative sample includes all of the perspectives of the population under study and thus meets the requirement for saturation.
Eighteen of the interviews were conducted face-to-face in a room adjacent to the lab in which the games were played, while two interviews were completed by email, where participants had pre-existing end-of-semester travel arrangements. Audio recordings of face-to-face interviews were made and subsequently transcribed.
The interview protocol was structured primarily around the host university's stated graduate attributes, 1 with participants asked if they felt the games played in the lab had helped develop any of these. A modest lunch was provided for participants taking part in the interviews, if they so wished. Organisation and examination of the data was conducted in line with a classical approach to content analysis (Bauer, 2000, pp. 132e152) , as follows. Following transcription, interviews were read through quickly to begin familiarisation with the content, and to correct any outstanding typographical errors. Initial notes were taken during this process, with the intention of identifying concepts for coding and recurring themes, whether expected (e.g. relating to a particular graduate attribute) or unexpected (e.g. a useful skill or experience that did not relate directly to a particular graduate attribute). Next, an attempt at coding the data was made by hand, using printed copies of the transcripts and a substantial supply of highlighter pens. Hand-coding served to further familiarise the researcher with the data and the coding of the transcripts could have been considered complete at this stage. However, since the transcripts already existed in digital form and a somewhat significant number of themes and questions were coded for, it was determined that qualitative data analysis software should be used to prepare the data for queries and extraction of quotations relating to particular attributes. NVivo 11 Pro 2 was the software selected to carry out this task, as it is a well-established tool used across the social sciences and was available to install via the host university. The themes (or 'nodes' to use the NVivo nomenclature) coded for were organised into groups including games and graduate attributes. Games were the most straightforward to code, as mention of a specific game is easily identified. To an extent, the graduate attributes were also straightforward to code, especially where they were discussed in response to the clearly delineated questions pertaining to each attribute. However, as is apparent in the discussion of each attribute that follows, there is often significant overlap between the definitions (as provided by the university or interpreted by participants) of certain attributes. In such cases, care had to be taken to ensure that comments which more closely related to other attributes were coded as such. Certain attributes were also touched upon at other points in the interviews, for example, in the initial open question about the skills and competencies games might help develop in players. More subjectively, an attempt was made to code statements in terms of sentiment, indicating whether the opinion expressed by a participant in relation to a topic was positive or negative in nature. However, overall, there is relatively little margin for ambiguity in the sort of coding performed here.
Given the structured nature of the interviews and an appropriately scoped approach to coding e intended to avoid the pitfalls of over-coding e it was determined that intra-rater reliability checks were sufficient. In order to carry out such checks, a random selection of interview transcripts (N ¼ 5, 25% of the total number of transcripts) was re-coded by the same researcher using a second user account to represent the 'second coder'.
As previously noted, the nature of the data is such that there is relatively little room for disagreement in how responses are coded. In contrast to, for example, a grounded theory approach (Glaser & Strauss, 1967, pp. 28e31) where the object of the exercise is to develop new hypotheses and themes, the coding here was carried out in order to organise the data and facilitate efficient extraction of responses that related to predetermined concepts (primarily the stated graduate attributes). The most subjective aspect of the coding lay in the analysis of sentiment. Where appropriate, responses were coded using NVivo's built-in sentiment nodes: 'Positive' (which includes the more granular 'Very positive' and 'Moderately positive' options) or 'Negative' (including 'Moderately negative' and 'Very negative). Some small disagreements were noted here, where, for example, a response might have been coded simply as 'Positive' in one instance and 'Very positive' in the other. The other form of disagreement (illustrated in Fig. 1 below) related to the quantity of text selected to represent the response being coded. In some cases, for example, only the most relevant portion of a participant's response might have been coded on the initial attempt while the subsequent attempt at coding might have included some of the preceding conversation.
A more significant, albeit isolated, instance of disagreement was found in the following exchange, relating to the communication attribute:
I'm not very good at communicating … Interviewer: Well, did you have to communicate in any of the lab sessions?
Maybe the first week in the first game, we were four, playing Borderlands. Fig. 1 . An example of one of the most significant disagreements between initial and subsequent coding wherein the 'second coder' (MB2) has coded a slightly longer piece of the same interview response as 'Moderately negative' than the 'original coder' (MB). The corresponding portion of the query results that highlight disagreements (including Kappa coefficients) is shown below.
In this case, the response was first coded as 'Moderately negative', but on the second pass, this was deemed a 'Moderately positive' response. In the analysis below, the exchange is treated as one of the more negative responses for this attribute and, certainly, it cannot be characterised as wholly positive. However, the fact that the interviewee concedes e after prompting e that communication took place on at least one occasion may be interpreted as not wholly negative either. On reflection, the negative interpretation seems more reasonable and the infrequent occurrence of such apparently contradictory coding in these limited data is not thought to represent a major problem. However, this example is indicative of the sort of issues that might arise if such a qualitative approach were to be taken to a less focused, more exploratory study. These issues would be addressed by taking a more robust inter-rater approach to checking for reliability.
NVivo offers measures of inter-rater reliability in terms of both Cohen's Kappa coefficient (Cohen, 1960) As might be expected of a relatively straightforward dataset such as this, coded on two occasions by the same person, both percentage agreement figures and Kappa coefficients indicate strong agreement. Kappa coefficients are considered useful because they take into account the degree to which the data may agree by chance alone, but there is no agreed standard for interpreting the strength of agreement indicated by the figure. The NVivo documentation, for example, suggests that coefficients of 0.75 or greater indicate 'excellent' agreement, whereas Landis and Koch (1977) propose a gradation as follows: 0 ¼ poor, 0.01e0.20 ¼ slight, 0.21e0.40 ¼ fair, 0.41e0.60 ¼ moderate, 0.61e0.80 ¼ substantial, and 0.81e1 ¼ almost perfect. However, in medical research, the 0.41 lower bound of acceptability proposed by Landis & Koch and implied by Cohen is not considered acceptable (McHugh, 2012) . By any standard, however, the Kappa values obtained here are reassuringly high. So, while the intra-rater reliability checks employed here were less robust than the inter-rater checks that would be expected of a project with a more ambiguous dataset, they nonetheless proved useful and the high degree of concordance between the sampled data suggests that coding of the interview data was sufficiently reliable.
Results
Twenty students who had participated in the game-based intervention were interviewed following the conclusion of the experiment. Participants were drawn from the first and second years of their undergraduate degree, with a mean age of 20.65 (median ¼ 19). 12 of the 20 participants (60%) identified as female, and the remaining eight (40%) as male. Most of the participants were enrolled on a degree programme within the College of Arts, although the Scottish university system allows students from other subjects (such as Computing Science) to take courses in the College of Arts. Participants were originally recruited by means of an email invitation sent to all year one and year two students enrolled in courses in the College of Arts. Assignment to either control or intervention group was carried out randomly, and no additional selection criteria were applied. Participants who saw the study through to completion were incentivised by means of entry into a prize draw for an Amazon voucher. The set-up and management of the lab used to conduct the original experiment is described in Barr Another participant, a self-confessed lone player, found herself enjoying the social aspect of playing together in the same room. Again, before the communication attribute had been discussed specifically, this participant noted the pleasurable and practical advantages of being able to communicate with other players:
It was kind of nice obviously because you're sitting in the same room it's easier to communicate, and say, you know, 'go to your left', because I can see on their screen where they are […] It was nice just to communicate with other people in the same room which was a bit different than normal [online] multiplayer stuff. (Participant J, female, age 29)
Similarly, another student noted that the study participants had formed something of a community, which was, perhaps, more fun than expected:
Yeah, I think it would be more fun to play games with people you know than those you don't but certain times I felt like a little community is building up, for example, Minecraft. (Participant I, female, age 21)
Responses to the specific question of whether the games played could have helped develop communication skill were positive (21 statements coded as positive, versus two coded as negative). Participants agreed that communication played a significant part in the games played, with many going on to state that this experience helped develop related skills:
Definitely, yeah, because they all have like a multiplayer aspect to them, and you're having to work with other people and talk to each other. So, it'd definitely help with that. (Participant L, female, age 18) Yeah, definitely. Especially, like, negotiating with people, trying to figure out where you were going to go, and stuff like that. (Participant M, female, age 17)
One of the more cautious comments came from a mature student:
I don't know if I communicate very clearly or confidently. I communicated effectively because we got through it but, yeah, I don't know if I was very clear. (Participant A, male, age 32) Participant C agreed that effective communication was necessary when playing the games provided but was also unable to say for certain that the experience helped improve his skills:
Definitely, it did require communication. I don't know if it helped improve it necessarily but for sure, you notice how you communicate with others. You notice using very much shorter words, more direct, and not necessarily nice as in written and spoken English. But I think, definitely, there was a lot of communication needed. Not necessarily developed, but then we played only two hours per week. (Participant C, male, age 19) Participant C was one of the more dedicated game players taking part in the study, however, estimating that he played more than 8 h per week outside of the lab. Considering these playing habits, it is perhaps unsurprising that this participant was unsure if the relatively insignificant time he spent playing games in the lab could have had affected his own communication abilities. More experienced players have been shown to possess attitudes to gaming that differ from those held by less experienced players, or players who play most frequently. For example, Liao, Huang, and Teng (2016) found that for players who play with great intensity, frustration is negatively related to expectancy disconfirmation, while the same did not hold true for experienced players with a long gaming history. Thus, it may be anticipated that dedicated players such as Participant C would exhibit disconfirmed expectancy with regards to the prediction that playing games could result in improved communication performance.
Another participant was very positive about the relationship between the games played and certain aspects of the supplied definition of effective communication:
I think communicating confidently, definitely, because you don't want to lose the game. So, you have to be able to tell people, even if you've just met them, "excuse me, sir, don't be such a fool, defend this base" and such. And negotiating, for sure, is another one because, again, the game itself becomes priority, so you do have to communicate quite well. The idea that communicating with fellow players in a pressurised gaming scenario might result in a successful outcome despite a lack of clarity was echoed by another participant:
…it kind of depended on the game because some of them where, you know, if there's people coming at you, it's kind of hard to communicate clearly and confidently. It ends up being "ahh, someone's over there to your left, kind of, sort of … oh, is that where you are? Oh God, oh God …" Um, so that's maybe not as clear and confident as one would normally like in a standard job situation but at least communication was there. So, I think that was helpful. A lot of the games, especially like Portal, Team Fortress, Warcraft, they had that element of needing to communicate with someone. So, when you have to communicate with someone, you'll learn how best to communicate with someone because you know when you have to do it … in those sort of team-based games where you have to be able to say "you do this and I'll do this". (Participant R, female, age 18) Some participants offered ideas about what aspects of the experience were most valuable in terms of improving communication skill. For example, Participant H pointed to the disparity in her fellow participants' game-playing ability enriching the experience:
I definitely think that especially the game sessions we played in the lab helped with communication because we did co-op.
[…] Because we get to do it with people that have different levels of experience. Because we get to do it with people that are experts at the game, or people who are completely new to it, people who have played it sometimes, so they have a general grasp, and you get to compare yourself to them but also learn from them or help others.
[…] The game sessions here do a whole lot to develop communication skills.
(Participant H, female, age 23) While she did not necessarily enjoy playing with less experienced players, another participant alluded to the need to adapt the nature of their communication in order to progress, which might be thought of as useful experience:
… you kind of have to communicate if you're doing a team game but it just depends on who I'm playing with. Like, I think it was Borderlands I was playing, at first, we were playing with a few girls who were pretty decent at it, you know, it was the first time they'd played it but they knew what to do. Whereas someone else came in and they obviously hadn't played anything before and I was just like, "ah, ffff … " [sound of frustration] Like, just, "that's how you walk forward." (Participant G, female, age 22) For another participant, the fact that many of the games involved "communication with others in the room, many of whom [are] complete strangers who you are now relying on for the success of your goal" (Participant F, male, age 19) was part of what made the experience interesting. He pointed to the procedurallygenerated world of Minecraft, in particular:
Minecraft especially surprised me with the amount of communication involved. I was willingly taking advice from a person I'd never met, allowing him to guide me and give me tips for success. Whilst at other times I was placed in his position, giving others advice on how to play.
[…] When random strangers are dropped together in an unknown and sometimes dangerous world, they bond together and have to have clear communication in order to get their points across and survive together. It was great! (Participant F, male, age 19) One less enthusiastic opinion was expressed by Participant B (female, age 21) who responded by first stating that "I'm not very good at communicating …" before conceding, following a prompt from the interviewer, that some communication had taken place: "Maybe the first week in the first game, we were four, playing Borderlands." It is perhaps worth noting that English was not this participant's first language, and it may be that her experience at an English-speaking university (the interview was conducted during her second year at the institution) had influenced how she perceived her communication ability. On reflection, it might have been interesting to explore with the participant how her experience of Borderlands 2 differed from, say, Team Fortress 2, which features similar team-based game play.
Only one participant entirely rejected the notion that the gamerelated communication was useful:
Not really, the communication was more about sharing feedback with each other ("Dammit! I thought I killed you!") than trying to communicate effectively in order to solve problems. (Participant Q, male, age 18) Overall, then, participants felt that the experience of playing the selected games e most of which featured some form of multiplayer component e was likely to have had a positive effect on their ability to communicate. Such an outcome is supported by the quantitative data obtained via the instruments described in Barr (2017) , and so these interview data help shed some light on what aspects of the experience the participants felt were most relevant to improving communication skill. Chief among these factors, based on participant interviews, is the simple fact that multiplayer video games require players to communicate in order to succeed. This is hardly a revelation: Teng, Chen, Chen, and Li (2012) , for example, found that gaming challenge is positively correlated with interdependence between players, suggesting that players increasingly work together in the face of increased in-game challenge. However, what is interesting to note here is that the players' intuition about such games' utility for developing communication ability is supported by the quantitative data. Another relevant factor identified by participants is the time-sensitive, high-pressure nature of the scenarios presented by video games that require players to communicate efficiently to make progress. Again, this seems entirely plausible on paper, and very much the kind of experience an employer might seek in a potential employee: the issue is that the experience is gained by means of playing a video game, a means that may not be recognised by employers as legitimate. A final factor that is revealed in the participants' responses is that of being required to communicate with players of differing ability and experience. This necessitates more experienced players to adapt their approach to communicating with their teammates. Furthermore, in this case, the experienced players' teammates are students with whom they often have no existing rapport or comparable experience on which to draw, as might be the case when playing with their own friends. Less experienced players, too, must learn to listen to their more knowledgeable peers if the team is to achieve its in-game goals, and be ready to ask questions in a clear and efficient manner, as well as make sense of the answers received.
Van Lier (2004) , in his discussion of the "ecology of language learning", frames Bruner's concept of pedagogical scaffolding (1960, p. 44) as occurring on three time scales: macro, meso and micro. The last of these timescales refers to the "interactional unfolding of learning activities" rather than the premeditated, structured approach to scaffolding that a teacher or tutor may take. Van Lier defines this unfolding as comprising the "contingent interactional processes of appropriation, stimulation, give-andtake in conversation, collaborative dialogue and so on" to which several of the interviewees here appear to allude. Van Lier also suggests that the learning of language "crucially relies on how the learner, as an active participant in meaningful activity, learns to perceive activity" and is a process that takes place within a semiotic context. There are clear links here to Gee's broader theories of learning in games, wherein the game is the semiotic context (or domain) and the learners/players are active participants in constructing meaning, here understood to be a shared language or means of communicating (Gee, 2007, pp. 26e30 ). Players learn through activity that is not limited to the spoken word, but encompasses the deixes or contextual knowledge that players of the same game share, as well as gestures and utterances that, in a different context, might be meaningless.
Participant T appears sceptical that merely shouting his coplayer's name is effective, but given the context in which he is doing so e and the shared nature of their experience e this may be a sufficiently clear and efficient means of communicating with his partner. Ineloquent shouts are not a form of communication this participant has been taught to value but it is arguable that brevity is an important component of successful communication in many time-limited, real-world domains (for example, the military, or air traffic control). There are also echoes here of Grice's (1969) distinction between what is uttered and what is intended to be understood by the utterer. The idea of communicative intention has been taken up by relevance theorists (see Stojanovi c-Prelevi c, 2011) and described in terms of explicature and implicature. Here, explicature consists of causal and temporal conclusions about what is said, e.g. the shouting of a fellow player's name, a description of an enemy or obstacle that makes sense only within the context of the game, at that moment. Implicature consists of implicated premises and conclusions about what is meant, e.g. the identity of the person best placed to help, and the nature of the problem at hand. So, while the participant's chosen mode of communication is far from sophisticated, there may a useful lesson to be learned here if players were to reflect on the efficacy of their in-game communication, and to consider if the message they intended is being communicated.
Of course, many activities may provide a context in which communication may be developed. Video games, however, offer a means of creating shared and dynamic contexts that are not readily matched e in terms of fluidity, complexity, and authenticity e by conventional classroom experiences.
Adapatability
The response to this attribute was also broadly positive (19 statements coded as positive, versus four coded as negative), with several participants highlighting that the variety of games played in the study required some adaptability on the part of the player.
Although I'd never played any of those games before, so … for me it's all about being in a foreign environment and also those games, just not so familiar also in language for me. So, I definitely had to be adaptable. (Participant S, female, age 18) Participant K (male, age 18) also felt that the variety of games played was the important factor here: "To an extent, I imagine the games did [improve adaptability], but getting a variety of games probably helped more than the individual games themselves". Another participant described the feeling of being "dropped into it" with each successive game, a term that seems to speak to the definition of adaptability rather succinctly:
I mean, most of the games were kind of like, especially Borderlands, were we were just kind of dropped into it, 'I don't know what this does' and you kind of figure it out relatively quickly. So, I think that kind of shows adaptability in a way that, you know, you have to learn how to navigate the game … (Participant J, female, age 29) Another participant agreed that the variety of games was important but, in contrast to Participant K, noted diversity within the games, too:
Yeah, I do think that the game sessions helped because we not only played a variety of different games like shooters or adventures but in the same game you can have lots of different tasks that require different skills. (Participant H, female, age 23) Participant E (female, age 20) agreed that diverse missions (or levels) within the same game required the player to adjust their response: "Yeah, I think if you do different missions every time you need to find a new approach to solve the mission […] so I think that helps as well". She cited Portal 2 as an example of a game that required this form of serial adaptability. Participant O (female, age 18) suggested that the dynamic scenarios presented by Team Fortress 2 were also relevant: "when things would go really bad, you just had to get through it, adapt to the changing situations". Another participant referred to the need to adapt the approach taken to successive scenarios presented by Team Fortress 2. She did so by varying her choice of character class, which would dictate the skills available to her:
…if you'd chosen maybe a class or a character that isn't particularly helpful in that scenario if you then die and have to respawn you can make another choice which I thought was quite helpful because there were some times when I had made the wrong decision. And then being able to choose a different approach I thought was quite helpful. So, in that case it was a little bit reflective, a bit more onthe-go, I suppose. So, that's just about applying different skills in different situations and again that sort of goes into adaptability as well. (Participant J, female, age 29)
Continuing the theme of dealing with ever-changing scenarios, Participant F (male, age 19) highlighted the procedurally-generated worlds of Minecraft, "for the unfamiliarity of the vast world with new explorations and findings causing change in goals and priorities". Smith, Ford, & Kozlowski (1997) note that the modern workplace requires less in the way of what may be termed "routine" expertise (required to solve familiar problems), and more adaptive expertise. Adaptive experts can recognise when to try alternative approaches when faced with novel problems, exactly as Participant J describes above, and closely related to the common observation that the variety of games played was important here.
Another participant suggested that playing the games challenged her lack of adaptability when it came to making plans: I think that [adaptability was improved] definitely as well. I'm just kind of one of these people when they have a plan, I really hate things being changed. So, […] where I've got a plan already fixed in my head, if someone changes it, I'll just freak out about it and be like "no, I can't do that". But I think it's different with video games because obviously you have to … it's all about reaction times, about the really quick decision making. (Participant M, female, age 17) Participant B (female, age 21), however, was less certain that the games required adaptability on her part, as she took each new challenge in her stride: "… in each game I had to learn, I had to play it from the beginning. It was … I don't know, it was easy". Participant B's confidence, however, was not shared by all participants. The following exchange with Participant I (female, age 21) demonstrates the importance of providing the necessary guidance and support e the scaffolding e to ensure that less experienced players are not overwhelmed: Participant I: Yes, a little, but I feel if you didn't explain [to] me the games before it would be worse.
Interviewer: So, it needed that little introduction?
Participant I: Yes, and like the paper with the controls and everything.
The point made by Participant S e that participants were required to adapt to a "foreign" environment, including the lab and the other participants e was echoed by a number of other interviewees. For example, one participant noted the need to adapt to unfamiliar cultural norms:
Well, I think it does [require adaptability when playing] with another person, because of how they are used to do things is not the same. Probably because they are from here, or England, or from other countries and I'm from Spain, it's very different from every culture. (Participant P, male, age 27) Another participant highlighted the need to adapt to the differing levels of gaming experience in the room:
To be honest, it was probably more other people responding to my lack of experience with games but, yeah, I think just working with other people with different abilities probably helps. (Participant D, female, age 18) Another, more experienced, player noted that a disparity in game play ability required her to adopt a certain role e that of a teacher e while playing, supporting Participant D's idea that more able players had to adapt to working with novices:
I think there was a lot of people who weren't as 'gaming literate' as me. And so, it was sort of about being able to pull them along because […] it became obvious that most people hadn't played the games before and didn't really know what they were doing. (Participant R, female, age 18) Interaction between novice and expert players remains unexplored in the game-based learning literature, although Dankbaar (2017) notes the presence of an "expertise reversal effect" (p. 28) wherein the rich learning environment offered by a serious game is effective for experts but counter-productive in the case of novices. The data discussed here suggest that the role of peer tutoring in game-based learning should be examined more closely to determine if the pairing of novices and experts can accelerate the development of transferable skills. As Topping (1996) notes, definitions of peer tutoring should acknowledge "the gains accruing from the tutoring process to the tutor" (p. 322, emphasis in the original). This implies, as the data discussed here suggest, that the interaction is beneficial to the expert player as well as the novice.
Some participants were uncertain about the transferable value of the experience, indicating that while they were required to adapt their game-based skills from game-to-game, this was not relevant beyond gaming. Participant G (female, age 22), for example, had this to say: I mean, obviously again it depends what sort of job I'd be doing, like, outside of gaming but I suppose it could help with some things, like systems, and I think there were a couple of games that were quite strategic, so, I guess it makes you think.
Other participants referred to adaptability only in terms of video game play ("I think so, the more games I played the least [sic] time it took me to learn new gameplay mechanics" e Participant Q, male, age 18), although this kind of response does not preclude the notion that the experience was more generally useful. One participant made a connection between skills acquired in the real world and applying them within a game, a reversal of the idea being explored here:
Papers, Please was a good example of using previously acquired information and time management skills to complete a virtual and unknown task. Every single game in some way required you to take things you have learnt elsewhere and enforce them in new situations, therefore allowing the brain to understand new ways of applying those skills. (Participant F, male, age 19) Experienced players expressed some scepticism, suggesting that their knowledge of a wide variety of games resulted in few "unfamiliar situations" to which they had to adapt ("Em, well the thing is I've played most of the games before, so it was all kind of all familiar to me" e Participant N, male, age 18). Another experienced player elaborated:
They were not necessarily unfamiliar situations, so I don't feel I adapted much, because that's what I do a lot of the time anyway … I play quite a bit. The only game I didn't play was … well, I didn't play Warcraft III but I played plenty of StarCraft and the same with Lara Croft. (Participant C, male, age 19) Participant A (male, age 32) was the only interviewee who was certain that the games did not require adaptability on his part, responding to the question of whether they did so as follows:
The transferable dimension of the university's attribute definition states that graduates should "demonstrate resilience, perseverance, and positivity in multi-tasking, dealing with change and meeting new challenges" 4 and there is evidence in the responses of several participants to suggest that many, if not all, of these criteria have been touched upon in their experience of playing these games in the lab. The contention of the experienced players that they were not faced with unfamiliar situations may be challenged. As indicated by one participant above, the games and their mechanics might be familiar, but the circumstances under which they were played did require adaptation on even the experienced players' part. For example, the experienced players were required to adapt to playing with people with whom they did not normally play. Furthermore, adapting to playing with e or working with e a diverse range of unfamiliar individuals and cultures, as mentioned by several participants, is arguably an increasingly important form of adaptability, due to the effects of globalisation on the job market (Lord & Smith, 1999, pp. 192e239) . It might also be argued that Participant B (a moderate game player, engaging in 1e4 h of game play per week), who described the games' various challenges as "easy", is simply displaying adaptability. Pulakos et al. (2000) developed an eight-dimension taxonomy of adaptive job performance by analysing over 1000 "critical incidents" in workplace environments. Many of these eight dimensions e which are cited by Ployhart and Bliese (2006, pp. 3e39) in their development of the I-ADAPT measure used in Barr (2017) e are evident in the interview data. For example, several participants referred to the need to cooperate with a variety of unfamiliar people, which is encapsulated in the "demonstrating interpersonal adaptability" (Pulakos et al., 2000, p. 614) component. The discussion of participants adapting to the cultural norms of their fellow players clearly relates to the "demonstrating cultural adaptability" (Pulakos et al., 2000, p. 614) component. The unpredictability of Minecraft's procedurally-generated worlds, and the unfamiliar scenarios presented by games that participants had never played before, have clear parallels to the "dealing with uncertain and unpredictable work situations" component of adaptability identified by Pulakos et al. (p. 613) . White et al. (2005, p. 2) suggest that "behavior change is at the core of the definition" of adaptability. Based on this definition, and the various components of adaptability described above, the qualitative evidence strongly supports the notion that video games e particularly when played under the circumstances described here e can exercise a player's adaptability.
Resourcefulness
A feature of this particular attribute worth noting before describing the data was the participants' understanding of the word 'resourcefulness'. In most cases, the meaning of the word was adequately understood, but a few participants were clearly uncertain about the true meaning (for example: "I don't know what resourceful, whether it means what I think it means …", or "…in what I think resourcefulness means …"). In a small number of cases, the term was taken to have a more literal meaning than perhaps intended by the university, as participants associated the word with collecting resources (such as gold or lumber in Warcraft III) rather than with, say, making independent decisions. For example: "Well, when you said resourcefulness, I just thought of Warcraft [laughs], because of all the resources, yeah" (Participant N, male, age 18) or, more subtly, "In some games you're put in situations in which you don't have much to use and you had to just make use of what you had to continue" (Participant K, male, age 18). However, all interviewees were presented with the university's definition, the transferable dimension of which reads: "Are motivated, conscientious and self-sufficient individuals capable of substantial independent work".
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It should also be noted that although the perception of the games' relevance to this attribute was also broadly positive (16 statements coded as positive, versus four coded as negative), the university definition of the attribute somewhat confusingly combines resourcefulness with responsibility. Participants were less certain of the relevance of this latter aspect of the attribute, which may have negatively impacted perceptions of the former.
However, resourcefulness, as understood by the participants, was frequently described as being related to how they responded to the often unfamiliar games. Specifically, the constraints imposed by the limited amount of time spent on each game in the study, and the challenge associated with a relative lack of instruction were cited as factors which required resourcefulness. This observation connects with the work of Hamari et al. (2016) , which found that perceived challenge in games was a strong predictor of positive learning outcomes. Several of the participants' statements reflect on the challenge presented by the games, while echoing some of the sentiments expressed in relation to adaptability above:
Probably. Just because … you don't [get] much in the instructions, so if you haven't done it before, you kind of have to figure it out for yourself. (Participant D, female, age 18)
Normally when you get a game you spend the first three hours walking around the tutorial map and learning how to shoot the gun. But because we only had two hours, you really wanted to make something of the game in the two hours, so you kind of hit the ground running. And that meant you had to be resourceful […] in that you kind of have to be good, you have to do what you can do to be good, and try and get other people to also be good so you can make something of it. (Participant T, male, age 19) Some of the discussion around this aspect of the attribute was at the edges of what might constitute resourcefulness; in fact, there is a significant degree of commonality between this attribute and adaptability. However, ideas relating to meeting fellow players' expectations and demonstrating drive and determination in the face of the unfamiliar are clearly articulated. In addition, some participants could provide individual examples that align exceptionally well with the university definition of resourcefulness. For example, one participant spoke directly to the motivation required of players:
I think mainly the fact that a lot of games have very clear objectives, and it's impossible to go further if you don't complete those tasks. So, you definitely have to be motivated […] even if it's a difficult task, even if it implies having a good sense of direction that you don't have, you just develop it along the way because you have to do it. (Participant H, female, age 23)
Another participant made the connection between carrying out independent work e also a component of the university's definition of resourcefulness e and the single-player nature of the final two games played (Gone Home and Papers, Please):
When it says "independent work", like, I can manage to do everything I have to do by myself? Well, in the last two gamesbecause those were the only two where we played by ourselvesyes, it does. (Participant P, male, age 27) A couple of participants suggested that they felt they should manage in-game resources in a responsible manner, an idea which perhaps connects with a more literal interpretation of what it means to be resourceful. Participant S (female, age 18), for example, suggested that "in Minecraft, you have to like think about … which things you are going to use and which you are going to save [for others]". Minecraft was also cited by another participant, who similarly linked responsibility with sharing resources with others:
Like going around and having to find resources and having to collaborate with people to make sure you've got enough stuff to make weapons and armour and things like that, but that would be the only one I can think of. (Participant M, female, age 17) And, while her response was framed in terms of resourcefulness, the pooling of resources Participant J (female, age 29) described was similarly responsible (and collaborative) in nature:
Oh, well I think Minecraft is good for like resourcefulness, especially, at least when I was playing, I kind of was looking around like 'what can I make, what do we need?' I say 'we' as in the collective group of whoever is going to be playing after me as well e what might they need? e and we came up with that idea of having a chest of stuff.
Extending the collaborative theme, the same participant elsewhere noted that one's teammates might be considered a resource to be managed, collectively:
…for example, in Lara Croft you kind of have to, you know, almost use each other's skills to navigate certain puzzles and issues so I think that kind of demonstrates resourcefulness. (Participant J, female, age 29)
It is perhaps not surprising that participants identified collaboration and cooperation in relation to the games played here e as several studies have shown, cooperation is a natural part of multiplayer gaming (Morschheuser, Riar, Hamari, & Maedche, 2017; Scharkow, Festl, Vogelgesang, & Quandt, 2015; Teng & Chen, 2014) . Again, however, the qualitative data here suggest that the participants valued the cooperative experience afforded by the games. While most participants had something positive to say about one or other aspect of this attribute, there were those who e possibly as a result of not fully understanding the meaning of the word 'resourcefulness' e could not make any connection between the games played and being resourceful ("Mmm … I don't know"). Others, however, were more confident in their dismissal of the idea: "Yeah, I'm not sure that this one would be helpful, like from the games" (Participant E, female, age 20); "Yeah, I think there is room for it but I don't think I experienced it" (Participant R, female, age 18).
Finally, a wry comment from one participant, which certainly appears to speak to the university definition of 'resourcefulness':
Well at some point I played co-op Lara Croft with two controllers on my own which I had never done before, and developed strategies to do well anyway. I think that demonstrates a good amount of selfsufficiency and motivation … ? (Participant Q, male, age 18) Lara Croft and the Guardian of Light is a cooperative game that requires two players. There are, however, challenges associated with running a drop-in lab with multiplayer games: it is not always possible to guarantee the availability of the required number of players. In this case, the participant has undoubtedly displayed a form of resourcefulness in progressing through the cooperative game on his own, by alternating his control of the two on-screen characters. That an opportunity for resourcefulness arose not by design of the game or the experiment is interesting in itself and arguably represents a particularly authentic e if faintly comical e example of this attribute being exercised.
Recalling the conceptualisation of resourcefulness on which Zauszniewski, Lai, and Tithiphontumrong (2006) based their Resourcefulness Scale (used to quantitatively measure resourcefulness here e see Barr, 2017) , this attribute comprises two dimensions: personal resourcefulness (maintaining independence in the face of challenging circumstances) and social resourcefulness (knowing when to seek help from others). Broadly speaking, the former of these dimensions is more evident in interview responses. When participants refer to being able to advance despite a lack of instruction or a limited amount of time, they are demonstrating independence in the face of challenging circumstances. Evidence of participants seeking help from other players e of social resourcefulness e was lacking. However, it should be noted that interview questions were based on the university definitions of the relevant graduate attribute, not the definition of resourcefulness offered by Zauszniewski et al. Social resourcefulness naturally underpins much of Zauszniewski et al.'s Resourcefulness Scale, and, given that the intervention group demonstrated a significant increase on resourcefulness as measured by this scale, it might be assumed that many of the interviewees were socially resourceful. So, while participants are certainly capable of exercising social resourcefulness, it is not reported here in relation to game play. However, this is not unexpected, given that the university definition for this attribute e to which respondents had access during interviews e does not make reference to seeking help when required. Indeed, the phrase "self-sufficient individuals capable of substantial independent work" seems to preclude this aspect of resourcefulness.
Limitations
While the participants interviewed here include all those involved in the game-based intervention, this approach ignores the attitudes of those experimental participants who did not complete the study. It is important to note, then, that the students who took part in the interviews were those that saw the study through to its conclusion, and played all the games over the course of the eightweek experiment. The views of those students lost to follow up e those who dropped out of the study e are not reflected here. So, it is with this caveat in mind that the data must be interpreted. Subsequent work might explore the attitudes of those students who did not see sufficient value in the game-based intervention to see it through, asking those students who dropped out of the study why they did so.
Other limitations relate to the nature of qualitative interviews. As Opdenakker (2006) notes, face-to-face interviews of the sort conducted here are susceptible to the effects of social cues, whereby the interviewer may inadvertently guide the interviewee's responses. However, as Opdenakker also suggests, these effects can be ameliorated by the use of "an interview protocol and by the awareness of the interviewer of this effect" (2006, para. 7), as was the case here. Participant interviews are also susceptible to demand characteristics, or the "good subject effect" (Nichols & Maner, 2008) , wherein the participant seeks to provide a response that is pleasing or beneficial to the researcher. In terms of this study, it is possible that interviewees might have modified their responses to reflect what they perceived as the interviewer's preferred answer. However, such effects are largely confined to questions of sentiment e the positive or negative attitudes revealed in interviewees' answers e and are less relevant when considering the more complex questions of how and why the games might have developed player skills.
Conclusion
The quantitative data presented in Barr (2017) offer compelling evidence for the potential of commercial video games to aid in the development of graduate skills such as communication, resourcefulness and adaptability. However, the qualitative data described here provide important insights into why the students involved felt the games might have helped develop these skills, and the extent to which they believe this to be the case. That the respondents here are broadly positive about the efficacy of games in developing the relevant attributes is an encouraging indication for any future interventions of this nature, bearing in mind the limitations outlined above. Future interventions might apply and build upon the findings described here by running similar game-based drop-in sessions for students, using this work as evidence for the potential usefulness of the sessions. The quantitative results described in the earlier paper provide statistical evidence of the efficacy of the game-based intervention. However, the qualitative data presented here provides insight that is more readily understood by students for whom statistics are not the most natural means of describing the world. Instead, they may look to the words of their peers to understand the potential benefits. The same may also be said for educators and policy makers who seek answers to the questions of how and why game-based interventions may be deployed. The research findings described here contribute to the game-based learning literature by revealing that students see value in playing games at university, and that, given the opportunity to reflect upon such game play, they believe that games can improve their graduate attributes. As stated in the introductory paragraphs, this belief is important, not only in terms of how it influences the efficacy of the intervention, but in suggesting that students e normally resistant to 'non-core activities' e may be persuaded to take part. This is where the wider implications for university management lie: games may offer a means of extracurricular development that is more amenable to the student body, should management be willing to explore the possibility.
The results may also be applicable beyond higher education. Despite being labelled here as 'graduate attributes', communication skill, resourcefulness and adaptability are transferable skills that are widely sought-after in the workplace and at every stage of a career. Interventions such as that described here might be adapted and deployed in contexts other than universities, for example, in the workplace or a training environment.
While the games might be considered instrumental in explaining the generally positive gains in attribute attainment, as measured by the quantitative instruments, the qualitative data suggest a more complex picture. The students interviewed here make frequent reference to the environment in which they played the games e particularly in terms of their interactions with one another e as well as the nature of their interactions with the varied library of titles played. In a sense, the games were acting as a catalyst for social interaction and collaboration, providing students with a shared interest which, in turn, formed the basis for a form of social learning (Bandura, 1971, pp. 39e41) . So, while the choice of games was important e there was a heavy emphasis on multiplayer and cooperative titles, for example e a potentially significant proportion of the effects of the intervention might be attributed to the fact that students largely unknown to one another were required to collaborate on a series of tasks that were also, to varying degrees, somewhat unfamiliar. The games may be important in another respect, however, as it is clear from the data presented here that participants largely enjoyed the experience, sometimes in unexpected ways. The importance of enjoyment connects to the reason for using high-quality commercial video games in the first instance: these are products expertly crafted to engage and entertain e not to educate or enlighten. Unlike games developed for educational purposes, or training exercises devised by management experts, these games exist with the express intention of being fun. Students, from a young age, are aware of when they are being duped into learning by means of some educational product or activity masquerading as fun. They are not fooled by what Habgood (2009) refers to as "chocolate-covered broccoli". In the case of the commercial games discussed here, there is no broccoli in sight: only delicious game-based chocolate. The important difference, illustrated by the qualitative data presented here, is that students believe the chocolate to be intellectually nutritious. Furthermore, the quantitative evidence, presented in the companion paper, indicates that this belief may be well-founded.
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